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(54) COMPOSITE ANCHORING BODY, PIPELINE CONNECTION DEVICE USING ANCHORING 
BODY, AND METHOD FOR INSTALLING SAME

(57) Disclosed are a composite anchoring body, a
pipeline connection device using the anchoring body, and
a method for installing the same. An elastic body in the
composite anchoring body is a straight strip-shaped pol-
yhedron with a wide bottom and a narrow top. The bot-
tom, the left end and the right end of the elastic body are
all plane and the bottom is isosceles trapezoid. The top
is a curve formed by a zigzag connection between planes.
A number of racks are embedded at intervals in the length
L direction of the elastic body, and the tooth crest of the
saw teeth of the rack is parallel to the long sides of all
planes forming the curved face. A horizontal plane of the
elastic body is provided with a plurality of yielding portions
uniformly distributed in the length L direction, and one

rack is adjacent to at least one of the yielding portions in
the width W direction of the elastic body. After an annular
anchoring body formed by connecting at least one of the
composite anchoring bodies end to end is put into an
anchoring chamber of a socket of a pipeline connection
device, the saw teeth are engaged with an outer wall of
a spigot. The composite anchoring body and the pipeline
connection device have the advantages of simple man-
ufacture, convenient use, and good anchoring effect and
are adapted to pipes with different diameters. The meth-
od for installing the pipeline connection device is simple
to operate and high efficient.
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Description

Field of the Invention

[0001] The invention relates to a pipeline joint, in par-
ticular to a composite anchoring body used in the pipeline
joint, a pipeline connection device using the anchoring
body and a method for installing the same.

Background of the Invention

[0002] In order to connect stably, a traditional pipeline
joint provides a self-anchoring structure in the joint. The
pipeline joint with the self-anchoring structure has simple
structure, convenient installation and broad application
in the fields of municipal engineering, oil transferring, gas
transferring and the like.
[0003] There are two main types of joints, one is that
with a self-anchoring ring structure, and the other is that
without a self-anchoring ring structure. The self-anchor-
ing ring structure can achieve the purpose of self-anchor-
ing of the joint by providing a raised self-anchoring ring
in a spigot, providing a stopper ring in a socket, and re-
stricting the raised self-anchoring ring to the socket by
the stopper ring after the spigot is inserted into the socket,
such as the structure disclosed in the Chinese patent No.
CN102297297A, titled "an inserting type pipe connector
with an anchoring structure". The disadvantages of this
kind of restricted joints are that the structure is relatively
complex, the cost is higher than that of an ordinary pipe,
the self-anchoring ring cannot be manufactured on site
because it is usually formed by surfacing at the spigot
and the process is relatively complex, and the construc-
tion is inconvenient when the pipeline design changes,
which often causes delay in construction because the
pipe cannot be cut during installation on site. The struc-
ture without the self-anchoring ring adopts other struc-
tures to ensure self-anchoring. For example, an improved
self-anchoring joint for steel teeth disclosed in the CN
Patent No. CN1103149A, wherein the steel teeth and the
elastic body are also separated from the sealing rubber
ring, a part of the self-anchoring mechanism is outside
the self-anchoring chamber in operation, and clamped
on the end face of the socket by a part of the elastic
element, so that tension force is provided to compress
the steel teeth on the outer wall of the pipeline. Compared
with the self-anchoring ring structure, the structure is rel-
atively simple and does not need surfacing the self-an-
choring ring, and the process is greatly simplified. How-
ever, the tension of the steel teeth is easily affected by
external factors, resulting in unstable self-anchoring per-
formance, moreover, the self-anchoring structure is a
complete ring, the mould is large, manufacturing cost is
high and it is not easy to manufacture.
[0004] Based on this, there is a structure without a self-
anchoring ring in the market, in which the self-anchoring
connection is achieved by embedding steel teeth in a
sealing rubber ring. The compression mechanism for a

pressure pipe connection described in the U.S. Pat. No.
5269569 is shown in Figure 9 and Figure 10. When the
spigot 3’ inserted into the socket 2’ is pulled out, the steel
teeth 26’ will be embedded in the outer wall of the spigot
of the pipe 30’. Therefore, the purpose of restricting the
spigot 3’ to be pulled out of the socket 2’ can be achieved
by imbedding force between the pipe 30’ and the steel
teeth 26’. However, in this kind of the self-anchoring joint,
the steel teeth 26’ are embedded in the whole annular
sealing rubber ring 14’, the manufacturing process of the
sealing rubber ring 14’ is complex, and the hardness is
limited by the sealing requirements, so that the self-an-
choring performance is generally not ideal, the joint can
only be applied in low pressure state and cannot meet
the application requirements of medium and high pres-
sure, which increases the risk of the joint leakage when
water hammer occurs in the operation pipeline. Moreo-
ver, in the actual installation process, the installation per-
sonnel is required to insert the whole sealing rubber ring
14’ into the corresponding anchoring chamber 13’, then
it is needed to bend two or three "zigzag" curves to insert
smoothly in general. At the same time, the presence of
the steel teeth 26’ increases the rigidity of the whole seal-
ing rubber ring 14’, it is difficult to adjust the position of
the steel teeth 26’ in the installation process, and it often
requires many people to complete the installation. The
installation is time-consuming, the process is complex,
and it is not easy to ensure the installation quality, which
results in labor waste. In addition, because of the annular
structure of the sealing rubber ring 14’, the volume is
larger and it is difficult to place during transportation,
which results in increased transportation cost. Further-
more, for the pipes with different diameters, special
moulds with corresponding sizes are needed to produce
the rubber rings with different diameters, which results
in increased production cost, it is more difficult for pro-
duction organization and the production efficiency is low-
er.
[0005] In addition, in the Chinese patent No.
CN101044349A also disclosed is a locking ring, which
is a deformation of the structure without the self-anchor-
ing ring. In view of the shortcomings of the whole sealing
rubber ring, the locking ring is composed of a rigid teeth
segment made of hardened metal and a connecting el-
ement made of elastic material. However, because it is
made by connecting the metal segment with the elastic
segment, the size of the metal segment is huge so that
it is difficult to process and the manufacture cost will in-
crease. In practice, because of the small size of the elas-
tic component, when the outer diameter of the pipeline
is at the lower tolerance limit, the tension provided by the
elastic component will be dramatically reduced, and it is
difficult to achieve the self-anchoring effect. Moreover,
the surface of the pipeline often has a certain radian, and
the metal ring cannot be completely attached to the sock-
et, so the steel teeth cannot be ensured to contact with
the pipeline, which also easily results in the failure of self-
anchoring function.
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Summary of the Invention

[0006] The technical problem to be solved by the in-
vention is to provide a composite anchoring body which
has simple production, convenient use, good anchoring
effect, and high pressure bearing capacity and is adapted
to pipes with different diameters.
[0007] The composite anchoring body of the invention
comprises an elastic body and a rack. The elastic body
is a straight strip-shaped polyhedron with a wide bottom
and a narrow top. The bottom, the left end and the right
end of the elastic body are all plane, the top is a curve
formed by a zigzag connection between planes, and the
bottom is isosceles trapezoid. A number of racks are em-
bedded at intervals in the length L direction of the elastic
body, and the tooth crest of the saw teeth of the rack is
parallel to the long sides of all planes forming the curve.
A horizontal face of the elastic body is provided with a
plurality of yielding portions uniformly distributed in the
length L direction, and one rack is adjacent to at least
one of yielding portions in the width W direction of the
elastic body.
[0008] In the composite anchoring body of the inven-
tion, the yielding portion is a groove or a hole extending
in the height H direction of the elastic body.
[0009] In the composite anchoring body of the inven-
tion, the addendum angle α of the saw tooth is 50 degrees
to 90 degrees, and Shaw hardness of the elastic body is
40HAto 90HA.
[0010] In the composite anchoring body of the inven-
tion, the addendum angle α of the saw tooth is 65 degrees
to 75 degrees, and Shaw hardness of the elastic body is
55 HA to 70 HA.
[0011] In the composite anchoring body of the inven-
tion, the addendum angle α of the saw tooth is 70 de-
grees.
[0012] A pipeline connection device using the compos-
ite anchoring body is also provided in the invention, which
includes a socket and a spigot. The inner wall of one end
of the socket is provided with a grooved anchoring cham-
ber and a grooved sealing chamber. A sealing member
is provided in the sealing chamber, and an annular an-
choring body formed by at least one of the composite
anchoring bodies end to end is provide in the anchoring
chamber. The saw teeth are located in the radial inner
side of the annular anchoring body and the tooth crests
of the saw tooth face to the inner side of the socket. The
maximum circumference of the anchoring chamber is
less than the maximum circumference of the annular an-
choring body, the minimum inner diameter R of the an-
nular anchoring body is less than the outer diameter r of
the spigot, and the saw teeth are engaged with the outer
wall of the spigot.
[0013] A method for installing the pipeline connection
device is also provided in the invention, which includes
the following steps:

A. placing the sealing member in the sealing cham-

ber;
B. forming the annular anchoring body by pressing
at least one of the composite anchoring bodies into
the anchoring chamber end to end; and
C. gradually inserting the spigot into the socket in
the axial direction, and the elastic body and the yield-
ing portion being compressed until the saw teeth are
closely engaged with the outer wall of the socket.

[0014] Compared with the prior art, the technical solu-
tions of the present invention have at least the following
beneficial effects:

1. Compared with the traditional self-anchoring
structure which is the whole ring or the segmented
ring made of steel, the composite anchoring body in
the application is straight strip-shaped in production,
the production mould is simpler, the manufacturing
of the mould is more convenient, the efficiency of the
mould production or the shaping production is greatly
improved, the production cost is greatly reduced, and
even the spigot-socket-pipes with different diame-
ters can be made by the same mould, just slightly
adjusting the length of the composite anchoring body
or increasing the number of the composite anchoring
body pressed into the anchoring chamber, which can
greatly improve the production efficiency. At the
same time, the straight strip-shaped composite an-
choring body occupies less space than the traditional
annular anchoring body, and the transportation is
more convenient.
2. The composite anchoring body is composed of
the rack and the elastic body, and the compression
force of the elastic body is used to ensure that the
saw teeth of the rack are anchored to the outer wall
of the spigot, the structure of the anchoring body is
greatly simplified, the stability is improved, and the
problem of insufficient tension provided by the elastic
element is avoided.
3. For the anchoring member without the yielding
portion, when the design clearance of the spigot-
socket-pipe joint is in the maximum and the minimum
respectively, the compression force generated by
the compression of the elastic body differs greatly;
especially the installation resistance is very large
when the design clearance is the smallest. In the
invention, the yielding portion is provided in the elas-
tic body near the rack, which effectively reduces the
installation resistance and improves the installation
efficiency.
4. The composite anchoring body is directly pressed
into the corresponding anchoring chamber when in-
stalling to form an annular structure end to end, so
that they can be easily and quickly fixed into the sock-
et instead of additional fittings and special installation
tools which ensures effective locking of the spigot
and the socket. Moreover, due to the matching of
the shape of the annular anchoring body and the
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anchoring chamber, the annular anchoring body only
has anchoring function in the anchoring chamber in-
stead of sealing performance and does not interfere
with external factors or other chambers of the socket,
so the locking performance thereof is more stable
and reliable, and it will not be loosened due to exter-
nal factors.

[0015] Other details and characteristics of the compos-
ite anchoring body, the pipeline connection device using
the anchoring body and the method for installing the
same in the invention can be clearly understood by read-
ing the embodiments described in detail in conjunction
with the drawings.

Brief Description of the Drawings

[0016]

Figure 1 is a three-dimensional schematic of the
composite anchoring body of the present invention.
Figure 2 is the top view of Figure 1.
Figure 3 is the right side sectional view of Figure 1.
Figure 4 is the front view of the pipeline connection
device of the present invention in use before the spig-
ot is inserted.
Figure 5 is the three-dimensional schematic of the
annular anchoring body in Figure 4.
Figure 6 is a partial enlarged view of A in Figure 4.
Figure 7 is the front view of the pipeline connection
device of the present invention in anchoring state
after the spigot is inserted.
Figure 8 is a partial enlarged view of B in Figure 7.
Figure 9 is a schematic of an existing pressing mech-
anism for a pressure pipeline connection in unan-
chored state before the spigot is inserted.
Figure 10 is a schematic of the existing pressing
mechanism for the pressure pipeline connection in
anchored state after the spigot is inserted.

Detailed Description of the Invention

[0017] As shown in Figures 1 to 3, the composite an-
choring body 1 of the present invention includes an elastic
body 4, and the elastic body 4 has Shaw hardness of
40HA to 90HA and preferably 55HA to 70HA so as to
achieve proper deformation effect. The elastic body 4 is
a straight strip-shaped polyhedron with a wide bottom
and a narrow top. The bottom 41, the left end 42 and the
right end are all plane, and the top 44 is a curve formed
by a zigzag connection between planes. The bottom 41
is isosceles trapezoid, and the top 44 includes a front
connecting plane 441 connected with the front edge of
the bottom 41, a transition plane 442 connected with the
front connecting plane 441, a horizontal plane 443 con-
nected with the transition plane 442, and a transition
slope 444 connected with the horizontal plane 443. The
transition slope 444 is connected with the back edge of

the bottom 41 through an arc 445. A rack 2 is embedded
in the elastic body 4 from the transition plane 442. The
rack 2 is provided with saw teeth 21, and the tooth crests
of the saw teeth 21 are basically parallel to the front and
back edges of the transition plane 442. Four racks 2 are
embedded at intervals in the length L direction of the
elastic body 4. Of course, the number of the rack 2 can
be determined by the diameter of the spigot-socket-pipe.
When the diameter of the pipe is larger and the elastic
body 4 should be longer, the number of the rack 2 should
be increased, and vice versa, the number of the rack 2
should be reduced. Moreover, multiple racks 2 can be
uniformly or unevenly distributed in the length L direction
of the elastic body 4. At the same time, in the length L
direction, multiple racks 2 can be arranged in a straight
line along the long axis (length L direction) of the elastic
body 4 or staggered along the long axis. To ensure the
anchoring effect, the rack 2 is made of hard material,
such as metal, alloy, ceramics or other materials with
similar hardness. The rack 2 in this example is made of
steel. The addendum angle α of the saw tooth 21 is 50
degree to 90 degree , preferably 65 degree to 75 degree
and 70 degree in this example. In order to ensure the
engagement effect with the spigot, three rows of the saw
tooth 21 are arranged in the width W direction of the com-
posite anchoring body 1. The row number of the saw
tooth 21 can also be increased appropriately according
to anchoring requirements, which are not listed here. The
horizontal plane 443 of the elastic body 4 is provided with
four yielding portions uniformly distributed in the length
L direction. In the width W direction of the elastic body
4, one rack 2 is adjacent to one yielding portion 3. If nec-
essary, two or more yielding portions can be provided
near the rack 2. The yielding portion 3 is a hole extending
in the height H direction of the elastic body 4. The hole
can also be deformed into a groove extending in the
height H direction of the elastic body 4. The yielding por-
tion 3 of the invention has simple structure and conven-
ient processing. In the insertion of the socket, the rack 2
moves in width W direction of the elastic body 4, and the
yielding portion 3 can be compressed. Thus compression
force provided by elastic body 4 at the rear of the rack 2
will be more stable and the compression force on the
rack 2 will not be suddenly changed with the change of
the design clearance of the spigot-socket-pipe in toler-
ance range, which solves the problem of installation
when the design clearance of a general self-anchoring
joint is at the lower tolerance limit.
[0018] As shown in Figures 4 and 6, in the pipeline
connection device (i.e. a self-anchoring joint) using the
composite anchoring body 1, the inner wall of the left end
of the socket 10 is provided with an anchoring chamber
11 and a sealing chamber 12 which are both grooved.
The inner wall extends radially and inward along the sock-
et 10 to form an annular partition shoulder 101. The an-
nular partition shoulder 101 is located between the an-
choring chamber 11 and the sealing chamber 12, and
the sealing chamber 12 is provided with a sealing mem-
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ber 7. As shown in Figure 5, three composite anchoring
bodies 1 as shown in Figure 1 are connected end to end
to form an annular anchoring body 20. Specifically, three
elastic bodies 4 are bended and then the adjacent left
and right ends are connected to form a ring. Saw teeth
21 are located in the radial inner side of the annular an-
choring body 20. Certainly, the annular anchoring body
can also be formed from one composite anchoring body
with longer length, that is, the left and right ends of the
elastic body of the composite anchoring body are con-
nected. The maximum circumference of the above-men-
tioned anchoring chamber 11 is less than that of the an-
nular anchoring body 20 and the annular anchoring body
20 can be placed in the anchoring chamber 11 by com-
pressing, deforming and bending, so as to prevent the
annular anchoring body 20 from falling out of the anchor-
ing chamber 11. The shape of the annular anchoring body
20 matches with that of the anchoring chamber 11. Spe-
cifically, the elastic body 4 has the wide bottom and the
narrow top, the wider bottom 41 and the arc 445 con-
nected with the bottom 41 are all engaged with the inner
wall of the anchoring chamber 11, which ensures the
installation accuracy. If the bottom of the elastic body 4
has same width as the top, the compression ratio at the
bottom is much smaller than the compression ratio at the
top after installation, and the annular anchoring body 20
is unstable after installation. To avoid this problem, the
elastic body 4 of the present invention has the design of
the wide bottom and the narrow top, so that the compres-
sion state at the top and the bottom of elastic body 4 will
be more reasonable, and the left and right ends of two
adjacent elastic bodies 4 can be connected better, which
is advantageous to form the annular anchoring body 20
with stable structure. In order to generate enough com-
pressive force on the elastic body 4 when the spigot 13
is inserted, the minimum inner diameter R of the annular
anchoring body 20 is smaller than the outer diameter r
of the spigot 13. The tooth tips of the saw tooth 21 face
to the inner side of the socket 10 so that the saw teeth
21 can firmly engaged with the outer wall 131 of the spigot
13 after the spigot 13 is inserted into the socket 10. After
the sawteeth 21 are engaged with the outer wall 131, the
spigot 13 can drive the annular anchoring body 20 rotate
in circumferential direction of the socket 10 in the anchor-
ing chamber 11 when rotating. In the connection device
of the invention, the saw tooth 21 acts as an anchoring
joint, and the presence of the yielding portion 3 can en-
sure that the elastic body 4 can be fully compressed dur-
ing installation to provide sufficient yielding space for the
metal rack 2.
[0019] A method for installing the pipeline connection
device includes the following steps:

A. placing the seal member 7 in the sealing chamber
12;
B. forming the annular anchoring body 20 by press-
ing three composite anchoring bodies 1 into the an-
choring chamber 11 end to end;

C. gradually inserting the spigot 13 into the socket
10 in the axial direction, and the elastic body 4 and
the yielding portion 3 being compressed, and the saw
teeth 21 are closely engaged with the outer wall 131.

[0020] As shown in Figures 7 and 8, the spigot 13 is
inserted into the socket 10 in which have been provided
the annular anchoring body 20 and the seal member 7,
the yielding portion 3 is compressed, so the saw teeth
21 of the rack 2 will be engaged with the outer wall 131.
When the spigot 13 is pulled out of the socket 10, the
saw teeth 21 will still be engaged with the outer wall 131
because the tooth tips of the saw tooth 21 are inclined
to the inner side of the socket 10, thus preventing the
spigot 13 from pulling out and achieving the purpose of
self-anchoring of the joint. It can be seen that the pipeline
connection device of the present invention has no need
of the self-anchoring ring, fast installation and strong
adaptability.
[0021] The above-mentioned embodiments are mere-
ly the description of the preferred embodiments of the
invention, and are not intended to limit the scope of the
invention. Without departing the spirit of the design of the
invention, various modifications and improvements
made by those skilled in the art shall fall within the scope
of the invention as defined by the claims.

Practical Applicability

[0022] The composite anchoring body and the pipeline
connection device in the invention have the advantages
of simple manufacture, convenient use, and good an-
choring effect and are adapted to pipes with different di-
ameters. The method for installing the pipeline connec-
tion device is simple to operate and high efficient.

Claims

1. A composite anchoring body (1) includes an elastic
body (4) and a rack (2), in which the elastic body (4)
is a straight strip polyhedron with a wide bottom and
a narrow top, the bottom (41), the left end (42) and
right end are all plane, and the top (44) is a curve
formed by a zigzag connection between planes, the
bottom (41) is isosceles trapezoid, a number of racks
(2) are embedded at intervals in the length L direction
of the elastic body (4), the tooth crest of the saw teeth
(21) of the rack (2) is parallel to the long sides of all
planes forming the curve, a horizontal plane (443)
of the elastic body (4) is provided with a plurality of
yielding portions (3) uniformly distributed in the
length L direction, and one rack (2) is adjacent to at
least one of yielding portions (3) in the width W di-
rection of the elastic body (4).

2. The composite anchoring body (1) according to claim
1, wherein the yielding portion (3) is a groove or a
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hole extending in the height H direction of the elastic
body (4).

3. The composite anchoring body (1) according to claim
2, wherein the addendum angle α of the saw tooth
(21) is 50 degrees to 90 degrees, and Shaw hard-
ness of the elastic body (4) is 40 HA to 90 HA.

4. The composite anchoring body (1) according to claim
3, wherein the addendum angle α of the saw tooth
(21) is 65 degrees to 75 degrees, and Shaw hard-
ness of the elastic body (4) is 55 HA to 70 HA.

5. The composite anchoring body (1) according to claim
4, wherein that the addendum angle α of the saw
tooth (21) is 70 degrees.

6. A pipeline connection device using the composite
anchoring body (1) according to any of claims 1 to
5, includes a sockets (10) and a spigot (13), the inner
wall of one end of the socket (10) is provided with a
grooved anchoring chamber (11) and a grooved
sealing chamber (12), a sealing member (7) is pro-
vided in the sealing chamber (12), in which an an-
nular anchoring body (20) formed by at least one of
the composite anchoring bodies (1) end to end is
provide in the anchoring chamber (11), the saw teeth
(21) are located in the radial inner side of the annular
anchoring body (20), the tooth crests of the of the
saw tooth (21) face to the inner side of the socket
(10), the maximum circumference of the anchoring
chamber (11) is less than the maximum circumfer-
ence of the annular anchoring body (20), the mini-
mum inner diameter R of the annular anchoring body
(20) is smaller than the outer diameter r of the spigot
(13), and the saw teeth (21) are engaged with the
outer wall (131) of the spigot (13).

7. A method for installing the pipeline connection de-
vice according to claim 6, which includes the follow-
ing steps:

A. placing the sealing member (7) in the sealing
chamber (12);
B. forming the annular anchoring body by press-
ing at least one of the composite anchoring bod-
ies (1) into the anchoring chamber (11) end to
end; and
C. gradually inserting the spigot (13) into the
socket (10) in the axial direction, and the elastic
body (4) and the yielding portion (3) being com-
pressed until the saw teeth (21) are closely en-
gaged with the outer wall (131) of the spigot (13).
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